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2001:763034 CAPLUS 
135:298822 

Cadherin cell adhesion recognition sequence -containing 
cyclic peptides and methods for modulating endothelial 
cell adhesion 

Blaschuk, Orest w. ; Gour, Barbara J.; 

Farookhi, Riaz; Ali, Anmar 

McGill University, Can. 

PCT Int. Appl., 139 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2001077146 A2 20011018 VfO 2WT-US11669 20010409 

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 
00, CR, CU, CZ, DE, DK, DM, DZ, EE, ES, PI, GB, GD, GE, GH, GJ1, 
HR, HU, ID, IL, IN, IS. JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, KG, MK, MN, MM, MX, MZ, KO, NZ, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, 
VN. YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
RW: GH, GM, KE, LS, MM, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, PR, GB, GR, IE, IT, LU, KC. NL, PT, SB, TR, BP, 
BJ, CP, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 
PRIORITY APPLN. INFO. : US 2000-544782 A 20000407 

OTHER SOURCE (S) i MARPAT 135:298822 

AB Cyclic peptides coxprising a cadherin cell adhesion recognition sequence 
HAV, and coaspns. comprising such cyclic peptides, are provided. Methods 
for using such peptides for modulating cadherin -mediated endothelial cell 
adhesion in a variety of contexts are also provided. 

IN Blaschuk, Orest w.; Gour, Barbara J.; Farookhi, Riaz; Ali, Anmar 

IT Proteins, specific or class 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study); PROC (Process) 

(claudins; cadherin cell adhesion recognition sequence -contg. 

cyclic peptides and methods for modulating endothelial cell adhesion) 
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OTHER SOURCE (S) : MARPAT 132:343357 

AB Peptides derived from the extracellular domains of claudins that 
can be used to increase or inhibit c laud in- media ted cell 
adhesion in a variety of in vivo and in vitro contexts are provided. 
Within certain embodiments, the modulating agents may be used to increase 
blood/brain barrier permeability. The modulating agents comprise at least 
one claudin cell adhesion recognition sequence or an antibody or 
fragment thereof that specifically binds the claudin cell 
adhesion recognition sequence. Modulating agents may addnl. comprise one 
or more cell adhesion recognition sequences recognized by other adhesion 
mols. Such modulating agents may, but need not, be linked to a targeting 
agent, drug and/or support material. Representative peptides were found 
to alter the morphol. and growth habit of NRK cells in culture and to 
alter the elec. properties of monolayers of MDCK cells. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
Peptides derived from claudins for modulation of cell adhesion 
and permeability barriers 

Blaschuck, Orest W. ; Symonds, James Matthew; Gour, Barbara 
J. 
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267426-07-3 
267426-12-0 
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267426- 96-0 

267427- 01-0 
267427-06-5 
267427-11-2 
267427-14-5 
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267427-20-3 
267427-25-8 
267427-30-5 
267427-35-0 
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267427-44-1 
267427-49-6 
267427-54-3 
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267426-26-6 
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267426-33-5 
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267426-43-7 
267426-48-2 
267426-53-9 
267426-58-4 

267426-61-9 
circularized 



267425-63-8 
267425-73-0 
267425-63-2 

267425- 93-4 

267426- 04-0 
267426-09-5 
267426-14-2 
267426-19-7 

267426-23-3 
circularized 
267426-26-6D, 
267426-29-9 
267426-34-6 
267426-39-1 
267426-44-8 
267426-49-3 
267426-54-0 
267426-59-5 
267426-61-9D 
267426-63-1 



267426-64-2D, circularized 
267426-66-4 267426-66-4D 



circularized 

267426-72-2 

267426-77-7 

267426-82-4 

267426-87-9 

267426-92-6 

267426- 97-1 

267427- 02-1 
267427-07-6 
267427-12-3 
267427-14-5D, 

267427-16-7 
267427-21-4 
267427-26-9 
267427-31-6 
267427-35-0D, 

267427-37-2 
267427-40-7 
267427-45-2 
267427-50-9 
267427-55-4 
267427-60-1 
267427-65-6 
267427-70-3 



267425-38-7 
267425-43-4 
267425-46-7 
circularized 
267425-49-0D, 

267425- 53-6 
circularized 

267425-65-0 
267425-75-2 
267425-85-4 

267425- 96-7 

267426- 05-1 
267426-10-8 
267426-15-3 
267426-20-0 

267426- 23-3D, 
267426-25-5 
circularized 
267426-30-2 

267426-35-7 
267426-40-4 
267426-45-9 
267426-50-6 
267426-55-1 
267426-60-8 
circularized 
267426-63-1D, 
267426-65-3 
circularized 

267426- 69-7 
267426-74-4 
267426-79-9 
267426-84-6 
267426-89-1 
267426-94-8 

267426- 99-3 

267427- 04-3 
267427-09-8 
267427-13-4D, 

267427- 15-6 
267427-18-9 

267427-23-6 
267427-28-1 
267427-33-8 
267427-36-1 
circularized 
267427-42-9 
267427-47-4 
267427-52-1 
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267426- 06-2 
267426-11-9 
267426-16-4 
267426-22-2 

circularized 

267426- 25-5D, 

267426- 27-7 
267426-31-3 

267426-36-8 
267426-41-5 
267426-46-0 
267426-51-7 
267426-56-2 
267426-60-8D, 
267426-62-0 
circularized 
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267426- 67-5 

267426- 70-0 
267426-75-5 
267426-80-2 
267426-85-7 
267426-90-4 
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267427- 00-9 
267427-05-4 
267427-10-1 
circularized 

267427- 15-6D, 
267427-19-0 

267427-24-7 
267427-29-2 
267427-34-9 
267427-36-1D, 

267427- 38-3 
267427-43-0 
267427-48-5 
267427-53-2 
267427-58-7 
267427-63-4 
267427-68-9 



267426- 68-6 
267426-73-3 
267426-78-8 
267426-83-5 
267426-88-0 
267426-93-7 

267426- 98-2 

267427- 03-2 
267427-08-7 
267427-13-4 
circularized 

267427- 17-8 
267427-22-5 
267427-27-0 
267427-32-7 
circularized 

267427-37-2D, 
267427-41-8 
267427-46-3 
267427-51-0 
267427-56-5 
267427-61-2 
267427-66-7 
267427-71-4 

RL: BAC (Biological activity or effector, except adverse); BSU 
study, unclassified) ; PRP (Properties) ; THU (Therapeutic use) ; 
(Biological study) ,- USES (Uses) 

(claudin -derived peptide,- peptides derived from 
claudins for modulation of cell adhesion and permeability 
barriers) 

267427-72-5 267427-73-6 267642-49-9 

RL: BAC (Biological activity or effector, except adverse); BSU 
study, unclassified) ; PRP (Properties) ; THU (Therapeutic use) ; 
(Biological study) ; USES (Uses) 

(claudin -derived peptide,* peptides derived from 

claudins for modulation of cell adhesion and permeability 

barriers) 

52-67-5D, Penicillamine, conjugates with claudin-derived 
peptides 73-22-3D, L-Tryptophan, conjugates with claudin 
-derived peptides, biological studies 107-96-OD, .beta.- 
Mercaptopropionic acid, conjugates with claudin-derived peptides 
108-98-5D, Mercaptobenzene, conjugates with claudin-derived 
peptides 137-07-5D, 2-Mercaptoaniline, conjugates with claudin 
-derived peptides 108330-39-8D, .beta. , .beta. -Pentame thy lene- .beta 
mercaptopropionic acid, conjugates with claudin-derived peptides 
255052-59-6D, .beta .beta . -Tetrame thy lene cysteine, conjugates with 
claudin-derived peptides 255052-60-9D, .beta . , .beta. - 
Pentame thy lene cysteine, conjugates with claudin-derived 
peptides 255052 -61-0D, 2-Mercaptoproline, conjugates with 
claudin-derived peptides 267642-48-8D, conjugates with 
claudin-derived peptides 

RLt THU (Therapeutic use); BIOL (Biological study); USES (Uses) 



(Biological 
BIOL 



(Biological 
BIOL 



mo^^^ii 



on of cell 



(peptides derived from claudlns for 

adhesion and permeability barriers) 
IT 269058-21-1 

RL; PRt> (Properties) 

(unclaimed protein sequence; peptides derived from claudini 

for modulation of cell adhesion and permeability barriers) 
IT 268540-86-9 268540-87-0 268540-89-2 268540-90-5 268540-91-6 

268540- 92-7 268540-93-8 268540-94-9 268540-95-0 268540-97-2 

268541- 01-1 268541-07-7 
RL: PRP (Properties) 

(unclaimed sequence; peptides derived from claudina for 
modulation of cell adhesion and permeability barriers) 
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Modulating agents and methods for enhancing or inhibiting 
cadherin-mediated functions are provided. The modulating agents comprise 
at least an HAV binding motif, an analog or peptidomimetic thereof, or an 
antibody or fragment thereof that specifically binds to such a motif. 
Modulating agents may addnl. comprise one or more cell adhesion 
recognition sequences recognized by cadherins and/or other adhesion mols. 
Such modulating agents may, but need not, be linked to a targeting agent, 
drug and/ or support material . 

Doherty, Patrick; Blaschuk, Orest W.,- Gour, Barbara J. 
Cell adhesion molecules 

RL: BPR (Biological process); BSU (Biological study, unclassified); BIOL 
(Biological study) ; PROC (Process) 

{claudina; compd. comprising HAV binding motif for modulating 

cadherin-mediated functions) 
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cancer 
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AB Peptides that can be used to control cell adhesion, invasion and 
metastasis that are analogs of the cell adhesion regions (CAR) of 
non-classical cadherins are described. These peptides are at least 50% 
identical to a nonclassical cadherin CAR sequence or they may be 
pep tidomime tics . Peptidomimetics may also be used, as may antibodies 
recognizing the CAR sequences. Genes encoding peptides contg. CAR 



hod^^Hr 1 

erin^8edi< 



using such modulating 
ated cell adhesion in a 



sequence analogs cay also be used. Met ho 
agents for modulating nonclassical cadherin 1 
variety of contexts are also provided. 
IN Blaschuk, Orest w. ; Gour, Barbara J* ; Byers, Stephen 
IT Proteins, specific or class 

RL: BPR (Biological process); BSU (Biological study* unclassified); THU 
(Therapeutic use); BIOL (Biological study); PROC (Process); USES (Uses) 
(membrane, integral, claudin*, modulation of function of; 
peptide analogs of cell adhesion regions of non- classical cadherins for 
use in treatment of cancer) 
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19971231 
19981230 



AB 



US 1997-1511 A 
WO 1998-CA1208 W 
Methods for using modulating agents to enhance or inhibit 
occludin- mediated cell adhesion in a variety of in vivo and in vitro 
contexts are provided. Within certain embodiments, the modulating agents 
may be used to increase vasopermeability . The modulating agents comprise 
at least one occludin cell adhesion recognition sequence or an antibody or 
fragment thereof that specifically binds the occludin cell adhesion 
recognition sequence. Modulating agents may addnl. comprise one or more 
cell adhesion recognition sequences recognized by other adhesion mols . 
Such modulating agents may, but need not, be linked to a targeting agent, 
drug and/or support material. 
REFERENCE COUNT: 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
IN Blaschuk, Orest W. ; Gour, Barbara J. 
IT Proteins, specific or class 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(claudins; compds. and methods for modulating 
occludin- related cell adhesion and tissue permeability) 



=> s claudin 

L4 634 CLAUDIN 

=> s 14 and pd<19981103 
'19981103* NOT A VALID FIELD CODE 

3 FILES SEARCHED. . . 
L5 12 L4 AND PD<19981103 

=> dup rem 15 

PROCESSING COMPLETED FOR L5 

L6 4 DUP REM L5 (8 DUPLICATES REMOVED) 

=> dis 16 1-4 ibib abs kwic 
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ACCESSION NUMBER: 1998:451081 CAPLUS 

DOCUMENT NUMBER: 129:185660 

TITLE: Claudin- 1 and -2: novel integral membrane 

proteins localizing at tight junctions with no 

sequence similarity to occludin 
AUTHOR(S): Furuse, Mikio; Fujita, Kohji; Hiiragi, Takashi; 

Fujimoto, Kazushi; Tsukita, Shoichiro 
CORPORATE SOURCE: Department of Cell Biology, Kyoto University, Kyoto, 

606, Japan 

SOURCE: Journal of Cell Biology (1998), 141(7), 

1539-1550 

CODEN: JCLBA3; ISSN: 0021-9525 
PUBLISHER: Rockefeller University Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Occludin is the only known integral membrane protein localizing at tight 
junctions (TJ) , but recent targeted disruption anal, of the occludin gene 
indicated the existence of as yet unidentified integral membrane proteins 
in TJ. The authors therefore re-examd. the isolated junction fraction 
from chicken liver, from which occludin was first identified. Among 
numerous components of this fraction, only a broad silver- stained band 
.apprx.22 kDa was detected with the occludin band through 4 M 
guanidine-HCl extn. as well as sonication followed by stepwise sucrose d. 
gradient centrifugation. Two distinct peptide sequences were obtained 
from the lower and upper halves of the broad band, and similarity searches 
of databases allowed us to isolate two full-length cDNAs encoding related 
mouse 22 kDa proteins consisting of 211 and 230 amino acids, resp. 
Hydrophilicity anal, suggested that both bore four transmembrane domains, 
although they did not show any sequence similarity to occludin. 
I mmun ofluorescence and immunoe le c t r on microscopy revealed that both 
proteins tagged with FLAG or GPP were targeted to and incorporated into 
the TJ strand itself. The authors designated them as "claudin 



# 

auoxfis t 



-1° and "claudin -2", resp. Although the P^^^ 
structure/ function relationship of the claumffs to TJ still 
remains elusive, these findings indicated that multiple integral membrane 
proteins with four putative transmembrane domains, occludin and 
claudins, constitute TJ strands. 

TI Claudin- 1 and -2: novel integral membrane proteins localising at 
tight junctions with no sequence similarity to occludin 

SO Journal of Cell Biology (1998). 141(7), 1539-1550 
CODEN: JCLBA3; ISSN* 0021-9525 

AB Occludin is the only known integral membrane protein localising at tight 
junctions (TJ) , but recent targeted disruption anal, of the occludin gene 
indicated the existence of as yet unidentified integral membrane proteins 
in TJ. The authors therefore re-examd. the isolated junction fraction 
from chicken liver, from which occludin was first identified. Among 
numerous components of this fraction, only a broad silver- stained band 
.apprx.22 kDa was detected with the occludin band through 4 M 
guanidine-HCl extn. as well as sonication followed by stepwise sucrose d. 
gradient cent rifugat ion. Two distinct peptide sequences were obtained 
from the lower and upper halves of the broad band, and similarity searches 
of databases allowed us to isolate two full-length cDNAs encoding related 
mouse 22 kDa proteins consisting of 211 and 230 amino acids, resp. 
Hydrophilicity anal, suggested that both bore four transmembrane domains, 
although they did not show any sequence similarity to occludin. 
Irnnunof luorescence and immunoelectron microscopy revealed that both 
proteins tagged with FLAG or GPP were targeted to and incorporated into 
the TJ strand itself. The authors designated them as "claudin 
-1" and "claudin-2° , resp. Although the precise 
structure/function relationship of the claudins to TJ still 
remains elusive, these findings indicated that multiple integral membrane 
proteins with four putative transmembrane domains, occludin and 
claudins, constitute TJ strands. 

ST tight junction protein claudin; mouse cDNA sequence 
claud in 1 2 

IT Cadherins 

RL: BOC (Biological occurrence); BSU (Biological study, unclassified); PRP 

(Properties); BIOL (Biological study); OCCU (Occurrence) 

(E-, subcellular localization of claudins and other tight 
junction-assocd. proteins; claudin- 1 and -2, novel integral 
membrane proteins localizing at tight junctions with no sequence 
similarity to occludin) 
IT Mouse (Mus mus cuius) 

Protein sequences 

cDNA sequences 

(cDNA sequences of mouse claudins; claudin- 1 and 

-2, novel integral membrane proteins localizing at tight junctions with 
no sequence similarity to occludin) 
IT Proteins, specific or class 

RL: BOC (Biological occurrence) ; BSU (Biological study, unclassified) ; PRP 
(Properties); BIOL (Biological study); OCCU (Occurrence) 
(claudin- 2; claudin- 1 and -2, novel integral 
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AB A review with 40 refs. Tight junctions (TJs) are essential structures for 
the physiol . functions of epithelial and endothelial cells and have been 
suggested to have both barrier and fence functions. Tight junctions 
create a primary barrier to the diffusion of solutes through the 
paracellular pathway and also function as a fence between apical and 
basolateral membrane domains, to create and maintain cell polarity of 
epithelial and endothelial cells. Several peripheral membrane proteins 
have been shown to be coned, at the cytoplasmic surface of TJs. However, 
T J- specific integral membrane proteins had not been identified until 
recently, and the lack of information concerning TJ- specific integral 
membrane proteins has hampered a more direct assessment of the function of 
TJs at the mol. level. Here, we present an overview of current progress 
in the identification of TJ- specific integral membrane proteins. 
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AB Three integral membrane proteins, claudin- 1, -2, and occludin, 

are known to be components of tight junction (TJ) strands. To examine 
their ability to form TJ strands, their cDNAs were introduced into mouse L 
fibroblasts lacking TJs . Immunofluorescence microscopy revealed that both 
FLAG- tagged claudin- 1 and -2 were highly coned, at cell contact 
sites as planes through a homophilic interaction. In freeze -fracture 
replicas of these contact sites, well -developed networks of strands were 
identified that were similar to TJ strand networks in situ and were 
specifically labeled with anti-FLAG mAb. In glutaraldehyde- fixed samples, 
claudin- 1- induced strands were largely assocd. with the 
protoplasmic (P) face as mostly continuous structures, whereas 
claudin- 2 -induced strands were discontinuous at the P face with 
complementary grooves at the extracellular (E) face which were occupied by 
chains of particles. Although occludin was also coned, at cell contact 
sites as dots through its homophilic interaction, freeze- fracture replicas 
identified only a small no. of short strands that were labeled with 
ant i -occludin mAb. However, when occludin was cotransfected with 
claudin- 1, it was coned, at cell contact sites as planes to be 
incorporated into well -developed claudin-l-based strands. These 
findings suggested that claudin- 1 and -2 are mainly responsible 
for TJ strand formation and that occludin is an accessory protein in some 
function of TJ strands . 
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